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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 10/12/2009 is being 
considered by the examiner. 

EXAMINER'S AMENDMENT 

2. An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Gregory A. Stobbs on December 16, 2009. 

3. The application has been amended as follows: 
IN THE CLAIMS: 

• Claims 2-19, 24 and 26-41 have been cancelled. 

• Claims 20, 21 , 42 and 43 are amended as follows: 

20. (currently amended) An optical transmission system comprising: 
an optical transmitter which outputs differential-encoded phase-modulated light; 
and an optical receiver which detects the phase-modulated light and performs 
demodulation, 

wherein the optical transmitter comprises: an encoder which converts NRZ code 
input signals into NRZ-I code signals; and a phase modulator which, for marks and 
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spaces encoded by the encoder, outputs phase-modulated light with a phase deviation 
Ac)) imparted over a range 0 < < n , 
the optical receiver comprises: 

a Mach-Zehnder interferometer with two independent phase adjustment 
terminals to set a phase difference between two interfering signals, which splits the 
phase-modulated light which has been received into two signal light beams, delays one 
of the split signal light beams by one bit, and causes the two signal light beams to 
interfere to effect conversion into intensity-modulated light; 

a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to one of the two phase adjustment terminals of the Mach- 
Zehnder interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which, by synchronous detection of the second 
low-frequency signal output from the infinitesimal-modulated signal component 
detection circuit using the first low-frequency signal output from the low-frequency signal 
generation circuit, detects a shift amount and direction of shift between a center 
wavelength of the phase-modulated light output from the optical transmitter and a pass 
band wavelength of the Mach-Zehnder interferometer; 
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a control circuit which outputs a feedback error signal as a control signal to adjust 
the phase difference between the two split signal light beams so as to correct the shift 
amount; and 

an offset setting circuit which accepts an output from the synchronous detection 
circuit and provides a signal to the control circuit: and 

a driver circuit which applies the feedback error signal to the other of the two 
phase adjustment terminals. 

21 . (currently amended) An optical transmission system comprising: 

an optical transmitter which outputs differential-encoded phase-modulated light; 

and 

an optical receiver which detects the phase-modulated light and performs 
demodulation, 

wherein the optical transmitter comprises: an encoder which converts NRZ code 
input signals into NRZ-I code signals; and a phase modulator which, for marks and 
spaces encoded by the encoder, outputs phase-modulated light with a phase deviation 
A<|) imparted over a range 0 < < n , 

the optical receiver comprises: 

a Mach-Zehnder interferometer with phase adjustment terminal to set a phase 
difference between two interfering signals, which splits the phase-modulated light which 
has been received into two signal light beams, delays one of the split signal light beams 
by one bit, and causes the two signal light beams to interfere to effect conversion into 
intensity-modulated light; 
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a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to the phase adjustment terminal of the Mach-Zehnder 
interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which, by synchronous detection of the second 
low-frequency signal output from the infinitesimal-modulated signal component 
detection circuit using the first low-frequency signal output from the low-frequency signal 
generation circuit, detects a shift amount and direction of shift between a center 
wavelength of the phase-modulated light output from the optical transmitter and a pass 
band wavelength of the Mach-Zehnder interferometer; 

a control circuit which outputs a control signal to adjust the phase difference 
between the two split signal light beams so as to correct the shift amount; 

a driver circuit which drives the phase adjustment terminal based on the control 
signal; and 

an optical carrier frequency detection unit which detects, from received signal 
light detected by the balanced detection circuit, a relative position between an optical 
carrier frequency and an optical frequency characteristic of the Mach-Zehnder 
interferometer based on the frequencies corresponding to minima in the optical 
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spectrum which are found by scanning the received signal light; and an offs e t s e tt i ng 
c i rcu i t wh i ch prov i des an offset to a feedback error s i gna l i n the contro l c i rcu i t, 

an offset setting circuit which accepts outputs from the synchronous detection 
circuit and the optical carrier frequency detection unit, and provides an offset to a 
feedback error signal in the control circuit, 

a value of the offset of the offset setting circuit is adjusted such that the position 
of the optical carrier frequency matches a peak position or bottom position of the optical 
frequency characteristic of the Mach-Zehnder interferometer. 

42. (currently amended) An optical receiver, in an optical transmission system 
comprising: an optical transmitter which outputs differential-encoded, phase-modulated 
light; and the optical receiver which detects the phase-modulated light and performs 
demodulation, wherein the optical transmitter comprises: an encoder which converts 
NRZ code input signals into NRZ-I code signals; and a phase modulator which, for 
marks and spaces encoded by the encoder, outputs phase-modulated light with a phase 
deviation A§ imparted over the range 0 < A<j> < n , 

the optical receiver comprising: 

a Mach-Zehnder interferometer with two independent phase adjustment 
terminals to set a phase difference between two interfering signals, which splits the 
phase-modulated light which has been received into two signal light beams, delays one 
of the split signal light beams by one bit, and causes the two signal light beams to 
interfere to effect conversion into intensity-modulated light; 
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a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to one of the two phase adjustment terminals of the Mach- 
Zehnder interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which detects a shift amount and direction of shift 
between a center wavelength of the phase-modulated light output from the optical 
transmitter and a pass band wavelength of the Mach-Zehnder interferometer, through 
synchronous detection of the second low-frequency signal output from the infinitesimal- 
modulated signal component detection circuit using the first low-frequency signal output 
from the low-frequency signal generation circuit; 

a control circuit which outputs a feedback error signal as a control signal to adjust 
the phase difference between the two split signal light beams so as to correct the shift 
amount; and 

an offset setting circuit which accepts an output from the synchronous detection 
circuit and provides a signal to the control circuit; and 

a driver circuit which applies the feedback error signal to the other of the two 
phase adjustment terminals. 
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43. (currently amended) An optical receiver, in an optical transmission system 
comprising: an optical transmitter which outputs differential-encoded, phase-modulated 
light; and the optical receiver which detects the phase-modulated light and performs 
demodulation, wherein the optical transmitter comprises: an encoder which converts 
NRZ code input signals into NRZ-I code signals; and a phase modulator which, for 
marks and spaces encoded by the encoder, outputs phase-modulated light with a phase 
deviation A§ imparted over the range 0 < A(/> < n , 

the optical receiver comprising: 

a Mach-Zehnder interferometer with phase adjustment terminal to set a phase 
difference between two interfering signals, which splits the phase-modulated light which 
has been received into two signal light beams, delays one of the split signal light beams 
by one bit, and causes the two signal light beams to interfere to effect conversion into 
intensity-modulated light; 

a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to the phase adjustment terminal of the Mach-Zehnder 
interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 
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a synchronous detection circuit which detects a shift amount and direction of shift 
between a center wavelength of the phase-modulated light output from the optical 
transmitter and a pass band wavelength of the Mach-Zehnder interferometer, through 
synchronous detection of the second low-frequency signal output from the infinitesimal- 
modulated signal component detection circuit using the first low-frequency signal output 
from the low-frequency signal generation circuit; 

a control circuit which outputs a control signal to adjust the phase difference 
between the two split signal light beams so as to correct the shift amount; 

a driver circuit which drives the phase adjustment terminal based on the control 
signal; and 

an optical carrier frequency detection unit which detects, from received signal 
light detected by the balanced detection circuit, a relative position between an optical 
carrier frequency and an optical frequency characteristic of the Mach-Zehnder 
interferometer based on the frequencies corresponding to minima in the optical 
spectrum which are found by scanning the received signal light; and an offs e t s e tt i ng 
c i rcu i t wh i ch prov i des an offset to a foodback error s i gna l i n the contro l c i rcu i t, 

an offset setting circuit which accepts outputs from the synchronous detection 
circuit and the optical carrier frequency detection unit, and provides an offset to a 
feedback error signal in the control circuit, 

wherein a value of the offset of the offset setting circuit is adjusted such that the 
position of the optical carrier frequency matches a peak position or bottom position of 
the optical frequency characteristic of the Mach-Zehnder interferometer. 
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4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LI LIU whose telephone number is (571)270-1084. The 
examiner can normally be reached on Monday-Friday, 8:30 am - 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Vanderpuye can be reached on (571)272-3078. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Li Liu/ 

Examiner, Art Unit 2613 
December 16, 2009 



